INTRODUCTION
Globalization places higher demands on these institutions to become more competitive. Globalization, which transformed world trade, communications and economic relations in the latter part of the 20 th century, is having a profound effect on education in the 21 st century. Innovative forms of transnational education -internetbased distance learning, branch campuses, educational *Corresponding author. E-mail: paruldagarwal@yahoo.co.in.
"franchising" -have greatly expanded opportunities for students to study and learn outside their country of origin. In addition, there is now increasing global competition for the "best and brightest" students, as more and more countries recognize the economic potential of higher education as a service export sector. Student options for higher education, in particular, are thus no longer constrained by national boundaries. Large segments of the world's student population truly have access to a "global marketplace" of higher education. In this changing global environment, knowledge management (KM) strategies and technologies can play an important role in enhancing the competitiveness of the institution.
Today, the world economy is experiencing an unprecedented change. New developments in science and technology, media revolution and internationalization of and the ever-expanding competitive environment are revolutionizing the education scene. A paradigm shift has been noticed in education nowadays, from 'national education to 'global education', from 'one time education for a few' to 'life long education for all', from 'teachercentric education' to 'learner centric education'. These changes make new demands and pose fresh challenges to the established education systems and practices in the country. Because of interdependence and integration of world economy in recent years, the Indian higher education system has a new role and a challenge to provide to the nation and the world at large, skilled human power at all levels, having requisite knowledge and confidence to effectively confront the social and economic realities.
Knowledge management (KM) is generally about the gathering, storing, disseminating and application of knowledge via the know-how and creation of work by the individuals in an organization (Miller, 1999) . Knowledge management principles recognize that it is important for organizations to "know what they know." All institutions inherently store, access, and deliver knowledge in some manner. Realizing the importance of knowledge management, the Indian Government has established National Knowledge Commission (NKC) which was established on 13th June 2005. According to "National Knowledge Commission (NKC) of India: An Overview", the NKC is in particular concerned with the following aspects of Indian education: i. Higher education: Funding, regulatory frameworks, curricula, private sector participation, academic standards and research are all issues that require urgent attention and sincere resolution with a long term view in mind. ii. Professional education: To consolidate and extend India's growing international presence in IT, medicine, law, engineering, etc., professional education needs to be supported creatively and its quality constantly checked and upgraded. Bernbom (2001) explains that KM involves the "discovery and capture of knowledge, the filtering and arrangement of this knowledge, and the value derived from sharing and using this knowledge throughout the organization". It is this "organized complexity" of collaborative work to share and use information across all aspects of an institution which marks the effective use of knowledge. According to Thorn (2001) , the problem is that it is such a "wide open area of study that it is difficult to understand the implications of knowledge management for an educational setting". But Kidwell et al. (2000) explains that "knowledge management should not strike higher education institutions as a radically new idea; rather, it is a new spin on their raison d'etre." They viewed KM as a process of transforming information and intellectual assets into the ones of enduring value, while Holsapple and Joshi (2004) view it as an entity's systematic and deliberate effort to expand, cultivate and apply available knowledge in ways that add value to the entity, in the sense of positive results in accomplishing its objectives or fulfilling its purpose. According to Petrides and Nodine (2003) , educational institutions however seem to be working in a more complex way, as these organizations are adaptive and are social systems where people cooperate with technologies to evolve processes to achieve common goals. Just as ecosystems rejuvenate themselves through cycles and seasons, educational organizations grow and revitalize themselves through the knowledge they create, their processes facilitate passing that knowledge on to others and the exchanges and relationships that they foster among people.
Using knowledge management techniques and technologies in higher education is as vital as it is in the corporate sector; if done effectively, it can lead to better decision-making capabilities, and reduced "product" development cycle time. Colleges and universities have significant opportunities to apply knowledge management practices to support every part of their mission -from education to public service to research. But implementing knowledge management practices wisely is a lesson that the smartest organizations in the corporate and not-forprofit sectors are learning all over again (Kidwell et al., 2000) .
There is a difference in ranking in two universities with identical numbers of faculty, degree programs, expenditures, and enrollment as those surveys conducted by U.S. News and World Report. The difference is often intangible value that is added by effective knowledge management. As public, private, and for profit higher education institutions alike respond to the phenomenal growth of online courses, cyber colleges, and virtual universities, these same reasons to adopt KM apply. It is with KM that colleges and universities will be better able to increase student retention and graduation rates; retain a technology workforce in the face of severe employee shortages; expand new web-based offerings; work to analyze the cost effective use of technology to meet more enrollment; provide information, not just data, for management; and compete in an environment where institutions cross the national borders to meet student needs anytime/anywhere (Milam, 2001) . Universities also rely on faculty-generated knowledge and traditional means of discovery and transmission of knowledge.
There is a general agreement that the primary processes
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• Knowledge storing associated with the management of knowledge include generating, codifying, and transferring knowledge. Generating knowledge refers to the sub-processes of searching, capturing, and creating knowledge. Basically, knowledge generation includes knowledge acquired by an organization as well as that knowledge developed within. In universities, the use of outside consultants and borrowing from other divisions or organizations are examples of generating knowledge. Codification encompasses the sub-processes of storing, categorizing, and mapping of tacit knowledge, rendering it explicit. In universities, databases, directories, procedural handbooks and email messages are examples of codified knowledge. Finally, transferring knowledge refers to the sub-processes of distributing and sharing organizational knowledge. The transfer of knowledge is key to organizational success, quality and competitiveness. In universities, publications, presentations, websites, white papers, policies and reports are examples of mechanisms used to transfer knowledge. The main challenge confronting institutions of higher education, however, is to shift the emphasis placed on key skills, business processes, and technologies in order to create systematic and well integrated approaches to generate, codify and transfer knowledge throughout the institution. The objectives of the research are:
i. To identify the preferred KM technologies in IHTE.
ii. To identify the critical success factors (CSFs) affecting the success of KM implementation in higher Technical Institutions in India. iii. To identify the important factors influencing knowledge sharing. Figure 1 represents the research model.
Hypotheses
The following hypotheses have been framed for the present study: 
RESEARCH METHODOLOGY
For the purpose of implementing KM for higher educational institutions, a structured questionnaire was designed to elicit the views of the academia. This questionnaire has been used to find out which aspects according to them are considered most relevant From the identified list of measurement factors, respondents were asked to rank their opinion about these issues using a 5-point Likert scale for each of the issues. Designations of the targeted respondents in the IHTE have been categorised into two sections. First one consists of management, senior academia that is, Professors, Associate Professor. These were considered to be the best addressees because they are the overseers of their institutions' operations and are likely to be the "thought leaders" of KM. While it is possible to argue that questionnaires should be forwarded to the CKO, the knowledge manager or the like, such positions are still not common in practice (Jarrar, 2002) . The second section consists of assistant professors, lecturers and research scholars who will be using and also contributing to the KM system. Table 1 gives the item-wise reliability of KM technologies, strategies and Perceived benefits. Item-wise reliability varies from 0.754 to 0.924.
RESULTS AND DISCUSSION
Information and communications technology in institutions of higher technology education
People like Hansen et al. (1999) advocate IT to connect people with reusable codified knowledge. Others think that technology has little to do with KM. Success of KM is related to appropriate culture rather than technology (Dixon, 2000; Stankosky, 2005) . However, it is human nature to create and use tools. Thus, it is not wise to deny or ignore technology which shows an aspect of human complexity (Snowden, 2003) :
ICT positively affects the perceived relative advantage of knowledge sharing.
The results depicted in Table 2 confirm that the academia strongly supports the use of ICT in education and believe that it will enhance knowledge sharing. All the 30 institutions covered in the survey considered ICT very important for knowledge management. Regarding ICT status of IHTE surveyed, there was almost consensus regarding ICT skills and applications needed to keep the pace with world in the knowledge age and this got the first rank. The usage of ICT will improve knowledge sharing among educator and students was placed at second rank. There was difference of opinion regarding whether educators could use the new technology to improve their teaching, to give it more variety, for example, power point shows, web discussions, URL collections, and websites. As most of the institutions were in the implementation stage of KM and had not switched to complete KM adoption, the levels of infrastructure at many IHTE hindered the adoption of KM.
Knowledge management technologies
Knowledge sharing can take different forms. It can be done without technology. Face-to-face contact is always the natural way to communicate. When people cannot see each other, they can send letters, though it takes time. Twentieth century technology has helped -by means of telephone, telegraph, television, and fax, to name some notable examples. The coming of the internet and new IT tools makes knowledge sharing inseparable from a consideration of computer technology (Holsapple, 2003) . Three areas which IT contributes to KM are: information resources management, creating knowledge bases, and collaborative technologies (Skyrme, 2000) . IT acts as a catalyst which enables and facilitates the process of knowledge sharing, though appropriate organizational environment is also essential (Handzic, 2004) . Figure 1 illustrates the reflection on IT and knowledge sharing in school. After analysing the response of academia towards the use of ICT, for knowledge sharing and improving teaching, the next step was to find out technology with which the academia is most comfortable with or most widely used. The academia was asked to rate the ICT according to their preference or usage in the IHTE and the following options were given. Factor analysis was done on the collected data regarding KM technologies. The results highlighted two factors namely web based technologies and user based technologies. These factors account for 61.207% of total variation as shown in Table 3. H 2 : Web based technologies are preferred to user based technologies.
The results of factor analysis highlight that web based technologies are preferred to user based technologies. These are i) internet, ii) intranet and iii) extranet, and they explain 40.971% of variation. The next factor viz. user based technologies consist of i) data warehousing, ii) document management, iii) blog, iv) decision support systems, v) artificial intelligence and vi ) groupware. This factor explains 20.236% of total variation. Thus, the academia has chosen the web based technologies, that is, internet and intranet as most widely used among the existing ICTs. In terms of mean, score of web based technologies is 3.89 and is higher than mean score of user based technologies (2.69). Educational institutes like business organizations need to capture, manage and store knowledge from materials and resources accumulated by information technology. Their effective management and utilization has become an important issue. Knowledge management principles may be employed to make them easily available to users for retrieval and sharing (Tan, 2005) . EMB (2004) mentions that in enriching digital resources for schools, knowledge management strategies will be adopted to facilitate the usage and sharing of resources and experiences (Goal 4). This by and large, remains on paper only. Schools need guidance in formulating strategy to handle the mountain of files and materials. In several areas the school needs advice:
Knowledge management system in institutions of higher technical education
To stay competitive in the education industry, institutional members must promote knowledge sharing (Kumar, 2005) . Regarding knowledge management system in IHTE (Table 4) , topmost priority has been given to values system or culture intended to promote knowledge sharing, followed by using partnerships or strategic alliances to acquire knowledge. Least priority has been given to rewarding the employees monetarily or non-monetarily. In case of knowledge acquisition, subscription to external databases or journals got the highest preference, followed by encourages faculties to participate in project teams with external experts. IHTE are not yet even into documenting the procedures, that is, what and why the changes are made in curriculum, leaving aside capturing and using knowledge obtained from research institutes namely, universities and government laboratories.
To what extent IHTE use the method to store the knowledge, department wise database got the highest rating followed by portal and least priority to "best practices and lessons learned" database. One basic reason has been that IHTE are yet to implement KM fully and they are in partial or initial implementation stage.
This exposes us to the reality of IHTE where even knowledge sharing is not proper, what to talk of KM implementation. Still relying on written documentation, there is a valid reason to generate awareness regarding KM implementation to enhance teaching and research in IHTE. In this globally competitive environment, KM implementation in IHTE should demand the highest priority.
Knowledge management success factors
Finally, the study focused on identifying the KM success Choi (2000) , KM cannot be established and implemented without the support of knowledge -friendly culture. Davenport and Prusak (1998) also supported that one of the most important conditions leading to the success of a KM project in their survey is knowledgefriendly culture where employees are bright, intellectually curious and are willing and free to explore without fear. Hogberg and Edvinsson (1998) and Kermally (2002) opine that managing knowledge is about creating an environment within your organization so that people can openly share their experience and transfer knowledge. Moreover, a collaborative culture is an important condition for knowledge transfer to happen between individuals and groups (Goh, 2002) . Though all the four have been rated high by the academia as their mean is more than 4.30 as depicted in Table 5 but 'Information technology infrastructure' has topped the ranking. 'Culture' is ranked second and after that comes 'Structure, roles and responsibilities'.
Although, many researchers (Chong, 2006; Liebowitz, 1999; Civi, 2000; Davenport and Prusak, 1998; Dutta, 1997; Greengard, 1998; Guns and Valikangas, 1998; Moffett et al., 2003; Pemberton et al., 2002; Ryan and Prybutok, 2001; Salleh and Goh, 2002) have insisted that top -management leadership and commitment are the most critical factors for a successful knowledge management project, particularly in knowledge -creating and culture -sharing activities. The results of present study do not fully support it as this factor has been ranked the lowest. In fact, it has been reported that over 40% of Fortune 1000 companies have chief knowledge officers (Chong, 2006) . From the ANOVA results, leadership and structure roles and responsibilities do not emerge as significant variables for knowledge sharing. F value is significant for other variables, namely, culture and information technology infrastructure. As in the present study, earlier researchers have also identified information technology infrastructure as an element Agarwal et al. 5539 crucial to the linkage of information and knowledge integration in organizations (Argyris and Schon, 1978; Duncan, 1972; Teece, 1998) .
Factors influencing knowledge sharing
Knowledge sharing is used as dependent variable. The items used for measuring knowledge sharing are:
i. regularly updating databases of good work practices, lessons learnt ii. preparing written documentation such as lessons learned , training manuals, good work practices, articles for publication, etc.
iii. internal lectures, knowledge sharing seminars. iv. sharing via intranet v. knowledge sharing committees
The independent variables used are:
1) ICT status i. ICT skills and applications are needed to keep the pace with world in the knowledge age.
ii. The usage of ICT will improve knowledge sharing among educator and students.
2) Knowledge management system i. Inclination towards having/have written KM policy/strategy. ii. Institute values system is culture intended to promote knowledge sharing.
iii. Institute uses partnerships or strategic alliances to acquire knowledge.
3) Job profile i. Senior academia, that is, professors, associate professors, the "thought leaders" of KM.
ii. Assistant professors, lecturers and research scholarsthe major users of the KM system.
4) Knowledge acquisition
i. Subscription to external databases or journals.
ii. Encourages faculties to participate in project teams with external experts.
iii. Dedicates resources to detect and obtain external knowledge and communicate it within the institute.
5) Knowledge storing
i. by having the department wise database.
ii. By using the portal system. iii. By maintaining "best practices and lessons learned" database. Table 7 shows that B for knowledge storage is 0.471. T-test highlights that the value is significant at 0.01%. For knowledge acquisition, the value of B is 0.168, but is significant. Thus the present hypothesis that knowledge acquisition and knowledge storage are important factors influencing knowledge sharing in IHTE has been accepted. Knowledge storage emerges as more important variable than knowledge acquisition.
Regarding the model as a whole, the value of R is 0 .584 and adjusted R 2 is 0.568. Thus the variables chosen explain 56.8% of total variation. The value of Durbin Watson is 0.733. F-statistics is 37.834 and is significant at 0.01%.
Based on the study results and discussion, it could be concluded that the usage of IT and organization culture are significant variables that affect knowledge sharing and dissemination in IHTE. There has been a consensus regarding ICT skills and applications needed to keep the pace with world in the knowledge age and this got the first rank. The usage of ICT to improve knowledge sharing among educators and students was placed at second rank. Web based technologies like internet, intranet and extranet are preferred to user based technologies. Hansen et al. (1999) and Snowden (2003) advocate IT as a potent tool for knowledge sharing and dissemination. However, investment in technology may not be the only factor that could enable knowledge sharing. Other factors, social and cultural, in particular are worth considering. In this respect, support of one another, learning culture, might in a collectivistic society, like Saudi Arabia, promotes the willingness of students to share knowledge among themselves (Maccoby, 2003) .
Knowledge acquisition subscription to external databases or journals got the highest preference. Department wise database got the highest rating followed by portal. For KM dissemination internal lectures, knowledge sharing seminars got highest priority, followed by preparing written documentation such as lessons learned, training manuals, good work practices, articles for publication, etc. Tan (2005) is also of the view that knowledge management principles may be employed to make them easily available to users for retrieval and sharing. KM sharing and dissemination is very important for IHTE. According to Kim and King (2004) , knowledge creation, sharing and dissemination are the main activities in knowledge management. Being part of knowledge management (KM) process, organizational culture emerges as a strong success factor, while leadership was ranked lower. Earlier studies also highlighted organizational culture as a critical success factor (Choi, 2000; Davenport and Prusak, 1998; Hogberg and Edvinsson, 1998; Kermally, 2002; Goh, 2002) .
The predictors of knowledge sharing are: job profile, KM policies, knowledge acquisition, and knowledge storage. Variables ICT status does not emerge as significant variable and has been removed from the model. From the other predictors, knowledge storage emerges as the most important variable in the model. Davenport and Klahr (1998) and Grant (1996) suggest that combining or integrating knowledge in different parts of the organization reduces redundancy, enhances consistent representation, and improves efficiency by eliminating excess volume. Thus knowledge sharing is very important and can play a dominant role in enhancing competitiveness in IHTE.
Conclusion
IHTE in India are at the initial stage of implementation of KM. Knowledge storage emerges as the most important factor influencing knowledge sharing while other predictors are: Job profile, KM policies, and knowledge acquisition. Like other studies, culture also emerges as important variable influencing knowledge sharing in IHTE. In KM technologies, respondents have preferred web based technologies like internet and intranet to other knowledge sharing technologies.
FUTURE RESEARCH
One of the chief limitations is that the sample size is relatively small and needs to be increased. To account for the sample size limitations of the study, further studies can consider respondents from more IHTE, to ensure more generality of the findings.
In addition to the learning culture, further studies can expand this study to include other factors that may impact students' knowledge sharing. Also, the impact of IT on collaborative learning is another area where further research could be viable.
